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Motivation: Role of clouds in the Upper 
Troposphere/Lower Stratosphere 

• How do clouds affect the 
humidity and chemical 
composition of air 
entering the stratosphere? 

• Dehydration? 
• Radiative Transfer? 
• Relationship between 

RHice, temperature, 
convective influence, etc. 
and particle size, 
concentration, mass, and 
shape? 
 
 

ATTREX yielded good suite of 
in situ measurements for 

investigating microphysical 
properties of TTL cirrus 

https://directory.eoportal.org/web/eoportal/airborne-sensors/attrex 
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Instrument Resolution 
Measurement 

Range 
Measurement 

Technique 

Hawkeye-CPI  
(Cloud Particle Imager) 

2.3 um 2.3 um - 2.36 mm CCD (camera) 

Hawkeye-FCDP 
(Fast Cloud Droplet Probe) 

2 um 1 um - 50 um Forward  Scattering 

Hawkeye-2D-S 
(2-D Stereo Probe) 

10 um 10 um - 1.28 mm Diode Array (128)  
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How do particle concentration, mass, 
size and shape vary with altitude? 
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How do particle concentration, mass, 
size and shape vary with 

temperature? 
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How do particle concentration, mass, 
size and shape vary with 

temperature when supersaturated? 
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How do particle concentration, mass, 
size and shape vary with                 
age since convection? 
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How do particle concentration, mass, 
size and shape vary with  

age since convection when 
supersaturated? 
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Summary 
• Habit classification 

• Predominantly spheroid, followed by small irregulars 

• Low percentages of faceted habits (columns, plates, rosettes, budding rosettes) 

• Faceted habits had highest percentages when separated by temperature 

• Temperature and Altitude 
• Highest concentrations of the larger (> 50 µm) sized particles are found in the 

warmer temperature regions and lower altitudes (broader concentration and 
mass size distributions) 

• Percentages of spheroids & smallest (<30 µm) particles increase with decreasing 
temperature 

• Percentages of faceted habits & irregulars decrease with decreasing 
temperature (increasing altitude) 

• Convective influence  

• More recent convective influence correlates with slightly higher concentrations 
in the larger sized particles (slightly broader concentration and mass size 
distributions) 

• Percentages of smallest (<30 µm) particles increases with increasing time since 
convective influence 

• Percentages of faceted habits & irregulars decrease with increasing time since 
convective influence 

• Trends hold with only small variation for under- vs super-saturated conditions 



Future Work 

• Include 2013 ATTREX FCDP and 2015 
ATTREX/CAST Hawkeye analysis 

• Habit size distributions 

• Case studies comparing the microphysics 
lifecycle of cases with similar mesoscale 
features close to convection and downwind 
of convection 


